Malignant transformation of the liver tumour precursor cell line OC/CDE 22 by the four stereoisomeric fjord region 3,4-dihydrodiol 1,2-epoxides of benzo[c]phenanthrene.
In previous work we established the rat liver oval cell line OC/CDE 22 in order to study in vitro mechanisms of liver cell transformation. We have now exposed OC/CDE 22 cells to each of the four optically active fjord region dihydrodiol epoxides of benzo[c]phenanthrene to investigate their capacity for malignant transformation of liver cells. All four configurational isomers, which are among the most potent carcinogenic metabolites of polycyclic aromatic hydrocarbons tested in murine tumour models, malignantly transform OC/CDE 22 cells at a 2 microM dose level, resulting in a similar colony-forming efficiency in soft agar. Inoculation of the transformed cells into newborn syngeneic rats produced an extremely high incidence of carcinomas with a short latency period. The induced carcinomas displayed cholangiocellular, adenoid and solid growing structures. Neither cell growth in soft agar nor induction of tumor formation in newborn rats were achieved if confluent OC/CDE 22 cell cultures were exposed to each of the four stereoisomers and left in the confluent state for 4 weeks. In contrast, if confluent cells were exposed to the four stereoisomers, immediately split and then subcultured as usual, full transformation was accomplished. Our results indicate that the fjord region dihydrodiol epoxides of benzo[c]phenanthrene are highly efficient transforming agents for rat liver cells and that proliferation plays a pivotal role in the liver cell transformation process induced by polycylic aromatic hydrocarbons.